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$n$ $A_{\text{ }}$ $(\lambda_{k}, \phi_{k}),$ $k=1,2,$ $\cdots,$ $n$ $A$
$P$ $H_{p}$ $\{x_{1}, \cdots, X_{\mathrm{P}}\}$ $n\cross p$ $X=(x_{1}, \cdots, x_{p})$
A $=t_{XAX}$ $H_{\mathrm{p}}$ $A$ $P$ $\{\lambda_{1}, \cdots, \lambda_{p}\}$
$\overline{A}$
$\{\lambda_{1p}, \cdots, \lambda\}$ – $A$
$\overline{H_{p}}$
$P$
$A$ (cf. Parlett [2])
(Parlett [2])
(Kahan) . $\mathrm{m}$ $n\cross\tau n$ $Q$ $\overline{A}=Q^{*}AQ,R=$












Suzuki [3] \S 1 \S 2
\S 3






$\lambda$ , $r$ $C$ $C$ $m$ $\mu_{j},$ $j=1,$ $\cdots,$ $m$
$C$ $m$ ( $\mathrm{i}.\mathrm{e}.\cdot\mu_{j}=\lambda+\tau\omega^{g-1},$ $j=1,$ $\cdots,$ $m$
$|\tau|=r,$ $\omega=\exp(\frac{2\pi\iota}{m}))$
–
$z^{(i+1)}= \frac{\tau^{-(m-1})}{m}\sum_{j=1}^{m}\omega^{j-}(A-\mu j)^{-1}1)z^{(i}$ , $i=0,1,$ $\cdots$ (1.1)




$z^{(1)}= \frac{\tau^{-(m-1})}{m}\sum_{k=1}^{n}\frac{m\tau^{m-1}}{(\lambda_{k}-\lambda)^{m}-\tau m}ak\phi_{k}$ .
2. – $C$,








$A$ $\{\lambda_{1}, \cdots, \lambda_{p}\}$
166
$P$ $H_{p}$ $H_{\mathrm{p}}$ 1 $\{X_{1}, \cdots, x_{p}\}$
$n\cross p$ $X=(x_{1,p}\ldots, x)$ $\overline{A}={}^{t}XAX$ $\overline{A}$ $\{\lambda_{1}, \cdots, \lambda_{p}\}$
1. $A$ – $\{\lambda_{1}, \cdots, \lambda_{p}\}$ $H_{p}$
$\{\overline{x_{1}}, \cdots\overline{x_{p}}\}\rangle$ :” $H_{p}$ $\{x_{1}, \cdots, x_{p}\}$ $=$ $+O(\epsilon)$




$j=1,$ $\cdots,$ $p$ $Xu_{j}\equiv(x_{1p}, \cdots, X)uj=\phi_{j}$ $u_{j}$
$\overline{A}u_{j}\equiv\iota_{XAxuj}=t_{XA\phi_{j}}=\lambda_{j}txXuj=\lambda_{j}u_{j},$ $B\equiv t_{\overline{X}A\overline{X}}=\overline{A}+E$
$E=\mathrm{o}(\epsilon)$
$\exists\overline{u_{j}}$ $\mathrm{s}.\mathrm{t}$ . $B\overline{u_{j}}=\lambda_{j^{\overline{\prime}}}u_{j}$ $\overline{u_{j}}=u_{j}+\mathrm{O}(\epsilon)$ .





Bu–j=\mbox{\boldmath $\lambda$}j $l\ovalbox{\tt\small REJECT}_{j}(\epsilon)||\overline{uj}||2=\mathrm{O}(\epsilon^{2})$ I
3. 1 $O(\epsilon^{2})$ $O(\epsilon)$
$p$
2.2 $\Phi$
3 $zarrow\Phi(\lambda, r, m;z)$ : $\lambda\in \mathrm{R},$ $r>0,$ $m$ ( )
$\tau=re^{\frac{\pi l}{m}},$ $\omega=e\frac{2\pi l}{m}$ $\mu_{j}=\lambda+\tau\omega^{j-1},$ $j=1,$ $\cdots,$ $rn$
$y= \Phi(\lambda, r" m;z)=\frac{\tau^{-(m-1)}}{m}.\sum_{j=1}^{n}’\omega^{j}-1(A-\mu j)-1Z$
$A$
$\tau$
$\mu_{j}$ \Phi $(\lambda, r, m, z)$ \S 1 1 $\tau^{m}=-r^{m}$
167
2 . $zarrow\Phi(\lambda, r, m;z)$ $\mathrm{R}^{n}$ $\mathrm{R}^{n}$ $z= \sum_{k=1}^{m}a_{k}\phi k$
$y= \sum_{k=1}\frac{1}{(\lambda_{k}-\lambda)^{m}+r’ n}ak\phi kn$ .







$(a, b)$ $P$ $A$ $\sigma$
$(a, b)$ $d$
[ $\sigma$ $O(10^{-2}t)$ ]
1. $\lambda=\frac{a+b}{2},$ $r= \frac{b-a}{2},$ $R=r-d$
2. $m$ $( \frac{r}{R})^{m}<10^{-t}$
3. - $q(>p)$ $z_{1},$ $\cdots,$ $z_{q}$ $w_{h}=\Phi(\lambda, r, m, z_{h}),h=1,$ $\cdots,$ $q$
$P$ : $v_{1}=w_{1}/||w_{1}||$ $k\geq 2$
$V_{k}$ $h$ $h=2$ $(k=2, \cdots, p)$. $\overline{w_{h}}\equiv w_{h}-\sum j=1k-1(w_{h}, v_{j})v_{j}$ $||\overline{w_{h}}||>>O(10-t)$ $v_{k}=\overline{w_{h}}/||\overline{wh}||$ $k=k+1$. $||\overline{w_{h}}||=O(10^{-t})$ $k=k$. $h=h+1$






$n$ Schmidt $\phi_{1},$ $\cdots,$ $\phi_{n}$
$\lambda_{1},$
$\cdots,$
$\lambda_{n}$ $A= \sum_{k=1}^{n}\lambda_{k}\emptyset kt\phi k$
$A$
1
$n=25$ $\sigma$ $(1, 3)$ 11 2.0 4 2001
2 20001 3 i.e. $\sigma=\sigma_{1}\cup\sigma_{2}\cup\sigma_{3}\cup\sigma_{4}\cup\sigma_{5}$









(2) $t_{VAV}$ 2 $10^{-14}$
(3) $E_{r}$ $||\mathrm{z}\overline{v_{p+i}}||\sim E_{r}$
$E_{r}$
(I) $\sigma_{1}$
$\lambda=2.0,$ $m=6,$ $\tau_{0}=0.1$ $r$ 3









$R= \inf_{\lambda_{k}\not\in\sigma_{1}}|\lambda-\lambda_{k}|=0.00104$, $E_{r}=( \frac{?^{\backslash }}{R})^{m}=0.79\cross 10^{-6}$, $C,$ $= \frac{E_{r}^{2}}{|/\backslash _{k}-\overline{\lambda k}|}=**$
( $|\lambda_{k}-\overline{\lambda_{k}}|=o(\mathrm{m}\mathrm{a}\mathrm{c}\mathrm{h}\mathrm{i}\mathrm{n}\mathrm{e}\epsilon)$ $C$ )
(i) $||\overline{w_{h}}||\sim E_{r}(h\geq 5)$ 14








$R= \inf_{\lambda_{k}\not\in\sigma_{1}}|\lambda-\lambda_{k}|=0.00104$ , $E_{r}=( \frac{r}{R})^{m}=0.58\cross 10^{-3}$ , $C= \frac{E_{r}^{2}}{|\lambda_{k}-\overline{\lambda_{k}}|}=317$
(ii) $||\overline{w_{h}}||\sim E_{r}(h\geq 5)$ 8










$E_{r}=( \frac{r}{R}\mathrm{I}^{\mathrm{z}n}=0.12\cross 10^{-1},$ $C= \frac{E_{r}^{2}}{|\lambda_{k}-\overline{\lambda_{k}}|}=326$
(iii) $||\overline{w_{h}}||\sim E_{r}(h\geq 5)$ 6
$\ovalbox{\tt\small REJECT}$ $|\lambda_{k}-\overline{\lambda_{k}}|$ $C$, $(\mathrm{i}\mathrm{i}),(\mathrm{i}\mathrm{i}\mathrm{i})$ $317_{i}326$
$r=0.002$ ,0.004 337, 319
$|\lambda_{k}-\overline{\lambda_{k}}|=O(E_{r}^{2})$ 300 1
(II) $\sigma_{1},$ $\sigma_{2}$
(I) (iii) $T_{0}=0.001$ $C_{1}$ (
2.0, 0.0005) $\sigma_{2}$
$\sigma_{1}\cup\sigma_{2}$ $10^{-10}$ $\sigma_{1}\cup\sigma_{2}$

















$R= \lambda_{k}\not\in\sigma\cup\sigma\inf_{12}|\lambda-\lambda_{k}|=0.1$, $E_{r}=( \frac{r}{R})^{m}=0.15\mathrm{x}10^{-14}$
$( \frac{\mathrm{o}.\mathrm{o}\mathrm{o}\mathrm{o}5}{0.001})^{6}=0.0156>0.001=T_{0}$
$E_{r}$ $\sigma_{1}\cup\sigma_{2}$ $||\overline{w_{h}}||\sim E_{r}(h\geq 7)$
(I) (iii) $||\overline{w_{5}}||,$ $||\overline{w_{6}}||$
$10^{-2}$ $T_{0}$
4




– ( $\sigma_{1}\cup\sigma_{2}\cup\sigma_{3}$ )
3 : $\lambda$ 2.0, 2.001, 2.1 $C_{1},$ $C_{2},$ $C_{3}$ $C_{j},$ $j=1,2,3$
( $m=6,$ $\tau_{0}=0.00001$ ) $\{v_{k}^{j}\}_{k=}p_{j}1$
$\{v_{k}^{1}\}\cup\{v_{k}^{2}\}\cup\{v_{k}^{3}\}$ – ( – , $10^{-5}$
)
$C_{1}$ 6 $C_{2}$. 6 $C_{3}$ 3 15
9 14
( )
(i) $n=25$ , $r=0.\mathrm{O}\mathrm{O}\mathrm{O}1$ , $m=6$ , $T_{0}=0.00001$
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